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(57) Abstract 

A method and device (20) for spraying particulate 
materials in which a high voltage is applied to a mass 
of the particulate material so as to cause particles to issue 
from the mass. High voltage from a source (16) is applied 
to a mass of material (36) stored in a conuincr. A surface 
of the mass (36) is exposed to die surroundings and d»e 
applied voltage is conducted through the bulk material 
to particles located u the exposed surface which are 
thereby projected as an electrically charged spray from the 
mass under the influence of the clecmc field substantiaUy 
widiout any Kcompanying corona discharge. 
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ELECTROSTATIC SPRAYING OF PARTICULATE MATERIAL. 
This invention relates to electrostatic spraying. 

There are a wide variety of methods available tor effecting the dispensmg of liquid-based 
materials. Fof instance. aerosoHype dispensers. are in widespread use. Such dispensers are 
5 particularly convenient for dispensing personal care and personal hygiene fomwiations (eg 
perfumes, deodorants, cosmetics etc). Often in such applications, the active ingredient is in (act a 
solid material suspended or otherwise dispersed in a suitable liquid carrier to aid dispensing. 

Acconling to one aspect of the present invention there is provided a method of spraying 
particulate materials comprising applying a high voltage to a mass of the material in such a way 
10 as to electrically charge particles of the material and thereby effect propulsion of the particles 

away from said mass. 

Accommg to a second aspect of the present invention there is provided a method of 

spraying particulate materials comprising applying a high voltage to a mass of the material in such 

a way as to electricalty charge particles of the material present at and/or in the vicinity of a surface 
1 5 or surfaces of the mass and and thereby generate an electric field by means of which the particles 

are caused to issue from such 5urface(s). 

A feature of the invention resides in the absence of any liquid vehicle for suspension of the 

particulate material. Also high voltage is apphad to the mass of particulate material prior to issue 

of particles from the mass. 
20 The use of electrostaltc fields in the spraying of particulate materials is known per se. For 

instance, as discussed in International Patent Application No. WO 94/19042 (Balachandran et a/). 

it is known that the sae of deposition within the respiratory tract of an inhalable substance can be 

influenced by the level of electrostatic charge on the particles of the inhalable substance. 

international Patent Application No. WO 94/19042 discloses a device in which the substance to be 
25 administered is dispensed In the form of inhalable particles (aerosol liquKls or powder) into a 

passageway defined by a mouthpiece of the device and an arrangement of eiectrooes within tne 

passageway is used to impart electrostatic charge to the particles so dispensed. In this way. the 

electrostatic charge chanKteristically imparted to particles on being dispensed from a particular 

type of dispensing means can be modified in a contn>lled manrMir as they pass througl> a charging 
30 region established by the electnxle arrangement. Such modification is slated to encompass 

increases, reductions, reversal and neutralisation of the level of electrostaUc charge on the 

particles. 

With such an arrangement, it is difficult to secure a unifomi level of electrostatic charge on 
the particles since the particles are dispersed into the inhaled aiistream and passed through the 
35 electric field developed by the electrodes. Particles at different locations in the airstream therefore 
tend to receive difficult levels of electrostatic charge resulUng in particles with a wide spectnim of 
electrostatic ctYarge. 
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Ateo etoctrosUtic spraying is used in coaling articles with plastics material, the matenal 
initially being sprayed onto the article as a relativley thidc tayer and than consolidated to foan a 
continuous layer Py heating. The panicutate material is fluWised and caused to flow by means of 
an air supply and Is e»ectrtca»y charged l>y traversing a corona discnarge electrode aner being 
5 flufdtsed. In such coating techniques, the particulate material used has a high volume resistivity 
(lypicaiy 10** ohm.cm and higher) and is not capMt at being sprayed if voltage is applied to a 
mass of such material, ie since conduction of the applied voltage and chaige leakage through the 
mass a largely prevented by the highly insutating nature of the material. Noo-con<^ioh of the 
charger is highly desirable since such spraying technique* arr usuaUy reqwired^ to produce 

1 0 rela^ely thidc adherent, coatings of matenal and the non-conduction ot charge (»e tacK of charge 
dissipation) is an important factor in ensuring that the material adheres to the target for the 
significant time period between spraying and subsequent heatino and consolidation of the 
deposited psrtlcles. " ' .;..> . •.yn.. 

fn contrast. Ut the method of the preserrt invemiofl. the partlcuiM nrutarial wMl tend to be of 

15 lower r^esistivlty man used In the article coating m^ods just ftfefted to in ofder.that the particieaf 
can be charged by leakage of charge through the mass (rather Ihan^yy means of a corona \ 
• dtediaige). The ability of the particulate material to adhere byi means of electrical forces wilt tencf 
to be Ibwer but; iri generali the thickness of the layer to be deppsiled^ tenata be substantiaUy 
less and. where gravity may be a factor, in terms of adherence ntftenge tf placed on the 

20 (tenipneess'ortackinitobf the-suffaceontowhichtheparticulatern^ Also, in 

practising the-rnethbds of the present inventions ^ is-unnepessar^ toj)rpduce a fkm of gaseous 
niM to e^ffM trsnspoft df the particulate material. Instead the electric fie(c^is instnimental in 
prdpelffngmepmlcfes; , . 

■ As mentioned above, Mcause of the lower resistivity employed In practistr^ the present 

25 tnver^n, adherence to surfaces by virtue of the electrical forces creAed lends to be reduced 
since charge leakigi^ or dissipation can occur. The reduced adherence may be compensated for if 
the surface to be sprayed Is damp or tacky. In some cases, the retention of the spayed particulate 
material rniy^ jpsslsted by application of some fomi of adherence pcpqoting agem to the 
mti^Ui bft ;i »r i eyy rt amy or to the particulate tnateriak « . . 

30»*^^^?hem«ii of iMMticulate mMrial may be contained withtn a recepUde hav«g a discharge 
'^^^ at wtiich a-aurfaoe of the mass is exposed at least during spraying.^,. 

■ The applied voltage may be positive or negative (positive voltages being preferred) and is 
typically In the range of 3 to 40 kV. usually less than 30 kV. eg a^toJS kV. An important feature of 
the invention is that the voltage is selected with the aim of preventing or mimintsing corona 

35 discharge. Thus, if the device is put into its operational state in the absence of the particulate 
material, the voltage selected is such that . without said mass present, there is subsUntialty no 
corona discharge from the device, fn the present inventksn. corona dtscharge is considered 
undesirable in comrast with the prior art where conma discharoe is important. 
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In some insUnces. it may be desirable to use a high voltage generator producing an output 
which alternates between positive and negative polarities, for instance for shock suppression 
purposes or to allow the spraying of targets which are otftefwise difficult to spray electrostatically 
(for example, hair • especially dry fine hair) as disclosed in our prior EP-A-4e8735 and 468736 
5 and PCT-A-WO94/13063. the disclosures of which are incorporated herein where the comexi 
admits. Other features of our prior EP-A-120633. 441501. 4828U. 486198. 503766 and 607182 
may be employed in practising the present invention and the disclosures of these patent 
specifications are also incorporated herein where the context admits. 

The high vottage generator may be of the type disclosed in EP-A-1 63390. However, voltage 

10 generators of this form are expensive to manufacture and are relatively bulky especially for use in 
electrostatic spraying devices required to be compact in size, eg sprayers for cosmetics, perfumes 
and me<£cal and pseudo-medical formulations such as ocular, oral and nasal formulations and 
skin treatment agents.. Moreover, the battery pack required for power supply must be 
accommodated within the housing of the sprayer and frequent battery replacement or recharging 

15 is necessary. 

Accordingly in the present invention the voltage generator may be one comprising a large 
array of voltage producing elements interconnected to produce a high voltage. 

Preferably the generator is a solid stale device comprising hundreds or even thousands of 
individual voltage producing elements which may be serially connected so that collectively they 
20 produce a high voltage output. 

Typically the current output of the generator will be such that the power rating of the 
generator is 1 00 mW or less, more usually 50 mW or less. For example, for a paint spraying 
device, the voltage may be in excess of 25 kV and the curent of the order of 1 microamp (power 
rating of 30 mW) whilst for a room fragrance sprayer the vottage may be of the order of 0.5 to 
25 2.0 mW. typically 1 .2 mW (eg 100 nA current and 12 kV voltage). 

The high vottage generator conveniently comprises an array of photosensitive elements so 
arranged as to produce a voltage output of at least 1 kV. 

Preferably the array of photosensitive elements is so an-anged as to produce a voltage 
output of at least 5 kV, and more preferably upwards of 8 kV 
30 The generator is conveniently In the form of an electronic solkl state device comprising a 

large aray of photosensitive elements. For instance, the solid state device may comprise a 
photovottaic material (eg suitat)ly doped polycrystalline silicon such as that used in the production 
of solar cells and solar panels) appropriately divided into disaete sections, eg by etching and/or 
laser scribing techniques commonly used in the production of semiconductor devices, to fonm a 
35 large an^y of discrete photovoltaic elements interconnected in such a way as to produce, 
collectively, a high voltage output of the order refen^ to above when irradiated. 

A cell of photovoltaic material, such as siUcon doped with boron to produce a pure lattice of 
p-type material, can produce a relatively low vottage output (typically of the order of 0.45 V) when 



WOH/1045f 



PCt/GB9Vmi8 



iHuminated depending on the light intensity and load, but independently of th« surfac« area. 
Current output on the other hand is related to both light intensity and the surface area of th« cell. 
For the kind of electrostatic spraying applications with which the present invention is prunarily 
concerned, cun^nt demand is very low (microamps and even nanoamps) and consequently, by 
5 serially connecting a suffidentiy targe array of lew voltage output photovoltaic elements consistent 
with the high voltage to be secured (eg several W and greater), il is feasible to obtain suffidentty 
high voltages for electrostatic spraying applications without requiring the large surface areas 
usually associated with solar panels. 

The voltage producing elements may be constituted by Ught sensitive elements, such as 

10 photovoltaic elements, connected in an array which is so disposed as to be irradiated by ambient 
light. In this case: the array may be located on an external pan of the spraying device embodying 
the generator so as to be exposed to the surroundings. This embodirT>ent may for mataAce find 
utility for room fragrance spraying since the generator may be active wtven the array Is illuminated 
during dayfight hours (and night time when the room ighting is switched on) but Is* deactivated 

15 during the hours Of darlcness when the room lighting ts switched off. < ^ 

Means may be provided for selectively exposing and shielding the array to/from ambient S 
radiatlon/li{^ according to whether high voltage output is required. For instance, the housing of | 
the generator or spraying device may be provided with a sheath or other radiation shielding device 
movable between positions in which it conceals or exposes the array to the surroundings. The 

20 shield may alternatively be in the form of a removable cover wNch; ^Mtten mounted on or attached 
to the generator or spraying device, prevents irradiiBtion of 4he array, and aHowa^irTadtation when 
removed, the switching action thereby being effected by removal and replacement of the cover 

The shield/cover maiy be adjustable to vaiy the extent of exposure of ttw array and thereby 
vary the rate of spraying for instance. 

25 Where the spraying device is designed for hand^id use the device: may compose a 

portion intended to be held In the hand, eg a hand grip, and a section which would not normally be 
encompassed by the hand in use of the device, the envy of phcAosensitive elements being 
disposed on the latter section so as to be exposed to ambient radiaton/ligMr . 

When the array is arranged on a section of the device so aatd be exposed in use. the array 

30 i^^ J}e prooded firom damage by a superimposed layer or cover of material wt^ich is at least 
.putiaNy transmsaive to the radiation/tight. 

In another embodiment, the voltage producing elements are constituted by radiation 
sensitive elements connected in an array arranged to be irradiated by a radiatton source forming 
part of the spr^lng device. The radiation source may constitute the sole or primary source of 

35 radiation for the array or it may serve to supplement ambient radiation/lighl. For instance, the 
radiation source may be a radiation en^itting element such as a tight emitting solid state element 
(eg a light emitting diode), a filament (eg light bulb) which emits light when currem is passed 
through the filamem or a fluorescent lamp. Switching on and off of the geneiator in this instance 
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may be controlled by switching the radiation emitting element on and off. in which case the 
switching device need only be a low voltage switch controlling a high voltage output. Alternatively 
switching on and off of the generator may be effected by means operabte to expose and shield the 
array selectively to/from the radiation emiMing element and such means may be movable by the 
5 user between exposure and shielding positions relative to the anray. 

Where the spraying device includes such a radiation source, the source may be connected 
to temiinal means to which an electrical power source (such as a low voltage battery) is 
connectible. In this event, the housing of the spraying device preferably includes a compartment 
for insertion of the power supply and. if desired, the radiation source and the high voltage 
1 0 generator may be accommodated internally of the housing. Activation and deactivation of the 
generator may be effected by means of a user-controllable switch forming part of an electric 
circuit including the terminal means and the power supply fm use). 

Exposure of the array (for example to control switching on and off of the generator) may be 
controlled by means of a user controllable actuator. In the case of a spraying device, the actuator 
1 5 may serve to control the supply of material to the outlet' of the deviw and may also be coupled 
with a movable masking element so that, in response to delivery of the material to the spraying 
outlet, the array is exposed to produce high voltage for application to the material and thereby 
deliver a spray of electrically charged material. In a typical embodiment, the spraying device 
comprises a user operable trigger for applying pressure to electrostatically sprayable material 
20 contained in a reservoir or container (for example in the fonn of a piston and cylinder type device 
or in the form of a compressible container) to effect delivery of the material to the spraying outlet, 
and the trigger is coupled to a masking element which is moved relative to the array 
(translationally or rotationally) to expose or increase exposure of the array to ambient radiation or 
10 radiation from an associated radiation source. Attematively. the masking element may be 
25 omitted and the radiation source may be energised in response to actuation of the trigger whereby 
the array is irradiated in the course of operating the trigger to deliver the material to the spraying 
outlet. 

If employed, the radiaUoo source may seo^e a dual purpose, ie the production of light tor 
imKliation of the photosensitive array, and for producing light for illumination of the objectAarget 
30 to be sprayed. In addition, the radiation source may senre to indicate that the generator « 

operational. 

AS disclosed in EP-A-»88735 and 468736 and PCT.A-WO94/13063. it is desirable in some 
applications to provide a bipolar high voltage output, for example for the purposes of shock 
suppression and/or to allow the spraying of electrically insulating materials such as plastics. 
35 human hair etc. which are othen«se difficult to spray. The generator may for such applications be 
arranged to provide a bipolar output, eg with an output frequency as disclosed in EP-A^8735 
and 468736 For example, the high voltage output of the generator may be electronically switched 
at a desired frequency (which may be user-controlled) by means of electrical circuitry associated 
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with m« genentor to produce bipottr output, eg using ntgh voKagt smtching mnotnwnts as 
disclosed In PCT-A-WOg4/13063. Altemetivefy tfte generator may coinprUe two anays of 
photosensitive elements, the arrays being configured to produce respective positive and negative 
high voltage outputs and control means being provided to altemately irrediate the mys (erther by 
5 ambient radlatlon/light or by radiatlon/Hght produced by an assodeted redlatlon source or sources) 
so that the composite output alternates between posiUve and neg^ive values at a frequency 
determined by the control means. 

In a specific emtxxJIment. a spraying device may comprise two higli voltage generators of 
the solid state type disclosed above with radiation responsive^ switching means of ttte form 
10 <iisdos«< In international Application No. WO04/t30e3anf»nge^ 

generators In such a way that a bipolar voltage is applied to the locatioa or site from which a spray 
or a strnm of ions is to be generated, positive 9oftage-be«ng derWed trooi -one generator and . 
negeth/e voltage from the other. For instance, each generator may be coupled to said location 
through a respedtve radiation responsive switching meens andrconM circuitry may be provided 
t5 to operate the Aching means in altemating^ashlon with a podeteonted periodiciy by t 
controlling ih^e radiation sources associated with each switchingimeeoe; > - ^ 
Thetnatertal is preferably one which in bulk form^ aa a packed pag^a^a not f 

highly ettfctrkralfy Insi^atlng. typica«y exhibiting e re«athnty of aboul:^10^*Vofvn.cmflr less, usually 
in the Va^ige of tO^ (o 10" ohm.cm. so that the vottage can be aptfed lQ.}ht.panidea at the 
20 surfacelhrough the mess of material; ' ^ > v; x v-i')^-: ^ . . ... 

For the evoktance of doubt, the votomarwrtativity of themeterWpaf se is not necessary 
witbtn the specified range. What is importam is that>tlie rBsistivtty,pf the bulk powder.shouM be 
ap0roprtate to ensure that voltage applied to the buHunateitel isconductacuo the surface from 
which the particles issue as a spray. Thus, for example, it is coneeivable that the particles coufcj 
25 be composed of e core of highly insulatinQ matahat witti a veltime^nMigtiwity lii^i tKom of 
1 0*' ohm.cm but coated with a material of kywer resistivity such thfll> the partk:les eidtibrt a bulk 
resistivity within the rw>ge 10* to 10" ohm.cm when consolMated as a pecked mass^wimout 
compressino the packed mass. In some cases, the paiticulate materfel may comprise a mixture of 
rraterlals haV^ cSMnng volume resistivities. For instance, whece ope melpnal used alone is 
30 fiE^mtf to spntf satisfactorily, a rnbdurev^ 

I aeiiU fity may permit the combined materials to spray under the same voltage conditions. 

Particles sprayable by methods in accordance wrtn the present inventksn wil usually have a 
mean particle size lying in the range of 1 to 1000 mkvons. typk:ally lesa than 400 microns and 
preferably 10 to* 200 microns. Preferably the particles ane of a non>ai«nentary nmure since 
35 elongate fibres or the Hke are more prone to corona discharge, with generally spherical particles 
being preferred. 

Various applications of the method of the invention are envisaged, for exair^ spraying of 
suitable powdered active ingredients for use in the following: 
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personal hygiene and care products sucft as deodorants, ant^-perspirants, cosmetics (eg 
make up. talcs), medical and pseudo-medical fomiulations for application to the human 
body including, inter Biia. nasat and oral cavities: 

domestic produas such as household cleaning and surface treatment materials (eg oven 
5 cleaners. Kitchen utensils, bleaches, toilet powders), pesticides, insecticides, 

disinfectants, plant nutrients: and 

industrial products such as food additives, food coatings, utensil coating (eg balcing tray 
coatings). 

Thus, for example, some conventional anti-perspirants are based on an active material. 

10 such as aluminium compounds such as aluminium chlorohydrate. in particulate form suspended in 
a volatile organic liquid vehicle to aid spraying. »n accordance with the present invention only the 
antl-perspiram active ingredient (eg aluminium chlorohydrate) need be used in powder fomi. in 
this way, use of a volatile liquid vehicle can be eiiminated. 

In some applications of the invention, the an^ngement may be such that the applied 

15 voltage is insufficient to cause issue or propulsion of particles from the bulk material until the 
electnc field is sufficiently intensified, te by bririging the mass of matenal into the proximity of an 
object or target towards which the particulate material is to be sprayed. In other words, the 
arrangement may be such that spraying of the particulate material is substantially suppressed until 
the surface from which the material issues is within a predetermined distance from the object or 

20 target to be sprayed. The distance invoh^ed may vary according to the particular application but 
for many applicatiofls the predetermined distance is typically about 25 cms or less. For some 
applications, said predetermined distance may be about 20 cms or less. In some cases, eg 
cosmetic applications and other applications involving spraying the body, said predetermined 
distance may be about 10 cms or less, and for applications requiring accurate directly spraying, it 

25 may be about 5 cms or less. 

According to a further aspect of the invention there is provided a device for spraying 
particulate material, comprising a receptacle for the material to be sprayed, a voltage generator 
for applying high voltage to the mass of particulate material, and means defining a dispensing 
location from which electricafly charged particles issue from the mass in use. 

30 Preferably the material is sprayed from the device without effecting transport of the material 

with the aid of mobile gaseous fluid, the high voltage preferably being applied to the mass of the 
material while static within the containing receptacle. 

Because the particles sprayed from the device are electrically charged, the spray will tend 
to be directional because of the earth seeking nature of a cloud of charged particles, in this way. 

35 fomtation of a -fog-of loose particles suspended in air is substantially avoided. Also, the particles 
by virtue of being electrically charged are less prone to being inhaled into the lungs. Moreover, 
because of the manner in which the particles are charged, ie by applicatton of high voltage to the 
static mass accompanied by charge leakage thmugh the mass, all of the particles will be charged 
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wftcfMS tttis is not necessarily the case where a corona discharge technique is used to charge a 
fhiidised straam of partides as disdosed ki Intemationai Patent Application No. WO94/19042. 

Preferably the devica ts in tha form of a self-contained unit comprising a housing which is 
suitaPle for hantf-heid usa or is readily portaMa using one hand, tha housing accommodating the 
5 high vottaga generator and any powar supply (eg a battery power supply) needed thereby. 

The particulate material may be contained within a storege section wtthJn the housing of the 
davica or it may be supplied by way of a repiacaaUe and/or refillable container adapted for 
assembly with the device, eg insertion into a compartment within the housing of the device. 
• In orie ernbodiment of the invention* the particulate notarial is accomroodatad within a 
10 reservoir or contftner (which may be replaceable) arxl the arrangement is such that during 
spraying, a surface of the mass of particulate material is exposed whereby etectricaliy charged 
patticlea tsaueirom thai surface via a discharge outlet of the device. Means mayJbe (voyided tor 
movmg uie mass of particulate material (either by dispiacament of the mass within the container 
orreaervoir or by displacement of the comainer or receptacle) so as to compeojsste for the fafl in 
1 5: the level of thfrioasa^s a result of spraying, ie so as adjust the level of said ^ss relative to the | 
diecharge.outlaias thAamourn of particulate matanal reduces. -^.^ I 

* Pra f ei ab iy a user operable actuator is provided for controlling opening and dosmg of the | 
diacnarge oKitlel through which tha particulate material is discharged. The actuatcn- may also 
control operation ettht hig^ vottaga generator and the arrangement is conymtentfy such that 
20 op ai a ii p n of Ihr actualor is effeoiye to co-omtnate opening of the dtschargp opening with 
opecalioiv or the voltage geoareior. ■ 

' The actuator iriay.taKi various forrns.J^or example, the particulaie material-containing 
rese^roir.' oontainec Of the liKe.may have an opening through which the powder exits and the 
actuatortnay cempnsa a rpovable element controlling opening and closing of the opening. The 

25 movable element may be in the form of a shutter (eg an iris-type shutter) or it rnay be formed with 
an apenura.oraoeftiic^ vi^uch can t>e moved into and out of registry with said opening in 
r es po n s e to eneipmem^pf the element. For example, the movable element, may be slidable so that 
the eperaiufeW tlpmia are moved laterally relative to said opening beCMen a position with the 
apefture(s) ks^eti^^ said opening and a position in which the aperture<s) is/are 

30 d£^j^«ij^one aitt|r of the opening and a non-perforated portion of the movat)le element overlies 
t^l^eniniiitierBS^ Mel^ the reservoir, corrtainer or the Kke. at least to the extent necessary to 
prevent escape of the perticulate material The shdrng motion of the movable element may be 
rotary or transMlonal with reapect to the device, tn a convenient arrangement the movable 
element is arranged so that, when the device is held in the hand, it can be nr>oved between its 

35 opening and^doaing positipna by means of the users thumb either by directty by siding the thumb 
to and fro wtiile in contaa with the movable element or by while in contact with a part of me 
actuator linlied w^ movable elemem controlling operung and dosing. 

If desired, the actuator may be biassed, eg spring loaded, towards the dosing position. 
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In Other embodiments of the inventiort. the arrangement may de such that discrete 
quantities of the particulate material are made available for spraying. For example, operation of 
the device may involve separating a portion of the particulate material from the main bulk and the 
application of high voltage to the portion so separated. 
5 Alternatively the particulate material may be stored as separate discrete quantities, for 

example in capsules or cells, and operation of the device may involve opening or rupturing the 
capsule or cell to expose the particulate mass therein with accompanying application of high 
voltage to the encapsulated mass to effect spraying. In this case, the particulate material may be 
encapsulated in a series of cells, eg coupled together in the form of a strip, and means may be 

10 provided for indexing the cells successively into a location at which each cell is opened or 

ruptured and at which the high voltage is applied to the mass of encapsulated material thus made 
available for spraying. The driving force for effecting indexing of the ceHs may be derived from 
effort imparted tiy the user, eg m moving a trigger or other user operable aauator which may also 
be arranged to render the high voltage generator operable in a manner co-ordinated with exposure 

1 5 of the particulate material. 

The invention will now be descnbed by way of example only with reference to the 
accompany!r>g drawings, in which: 

Rgure 1 is a diagramnwtic view of a first embodiment for electrostatically spraying powder in a 
predominantly upward direction: 
20 Figure 2 is a vertical section through the device of Figure 1: 

Figure 3 is diagrammatic view of a second embodimeni which is designed for spraying powder in 

a predominantty downwaid direction: 

Figure 4 is a vertical section through the device of Figure 3: 

Figure 5 is a diagrammatic view of a spraying device for use in the application of for example 
25 powdered personal care and hygiene products: 

Figure 6 is a verticai section through the device of Figure 5: 

Figure 7 is a diagrammatic view illustrating the principle of operation of another embodiment in 
accordance with the invention: 

Figure 8 is a detail view Hhistrating exposure of powder for spraying; 
30 Figurey9 and 10 are diagrammatic views illustrating a further mode of operation: 
Figures 11 to 13 are diagrammatic views illustrating yet another mode of operation: 
Figure 14 is diagrammatic view of a device suitable for spraying material for inhalation into the 
respiratory system: 

Figure 15 illustrates schematically a modification which is applicable to each of the embodiments 
35 iUustrated in Figures 1 to 14; and 

Figure 18 is a schematic view of a cell for use in determining bulk powder resistivity. 

Referring to Figures 1 and 2. the powder dispersing device illustrated comprises a base unit 
10 for location on a horizontal surface, the bottom wall 12 of the base unit serving to provide a 
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conrMCtion to earth via the surface on which it stands. For this pivpoM, xtm Mtom wal 12 of tht 
basa unit Indudea a ptate 13 of material which is eiectncaHy conductive or of matartat wMch has 
some degree of conductivrty. The Oase unit 10 houses a low vottage battery suppty 14 for 
powering drcuitfyie for producing a high voltage. typicaOy of the order of • kV or mora, under the 
5 control of a user operaMe switch 18. An upper unit 20 is mounted above the base unit 10 and 
comprises a central tubular portion 22. the upper end 24 of wMch is open and the lower end 26 of 
which is rotatabfy engaged in the base unit so that the upper unit 20 can be rotated about the axis 
of the tubular portion 22. The portion 22 is endosed within m outer caaiAg 28 which ia contoured 
so as tb provide an upwardly convex area 30 around the upper operverM of th» central tubular 

10 P0rtt0n22. ' r - - 

A mded rod 32 is mounted on the base unit 10 and extends upward^ imo the bemral tubular 
portion 2Z the rod being extematty threaded along its lengm and bding engaged with a dise 34 
which ft mountisd within the povtkm 22 and forms the base of a powder*receiving cavity 38. The 
disc 34 is provided with formations which are sifdably engaged in longili^^ 

1 5 peripheral wait of the portion 22 so that the disc ts ooristrained Against: rotatiearelettve to portion | 
22 bufU frM b move in the longitudinal direction in response to rotation «f ttoe upper un^ 20 1 
relative to the base unit 10. In this way. the depth of the powdei^^eceiving c«vity:36 cen be varied 
as the quantity of poi^er in the cavity diminishes. As shown, the disa34^i&seawn irvea 
intermediate position along its range of travel. ^ v.*f -THrrr 

20 tn addition to co-operating with the ^(sc 34. the rod 32 fonns^an: electrically conductive path 

between a high voltagef output (preferably posiive) of ttw tiigltvQieg^ generating ctaatry 18 and 
the interior of the powder-receiving cavity wheretyy higti voitage can he appietttathi.puwiJei in 
the cavity when the switch 18 is operated to eneq^ the drcuilnf 16. tn ofietitluiL by^mropnate 
adiustment of the upper unit relative to the base unit, the expoaad surfaeerOf the powder, material 

25 can be maintained adjacent the open upper end ^ the tubutarporiien 22. The^^high voltage 
applied to the powder wiUiin the cavity 38 is conducted throughLaifcpowtfef ^whidtwiil be one 
which has at least some degree of conductivity to permit tM^ so thai w etecthcfiekMsr^roduced 
whereby panides presem at the exposed surface are propelled under the miuence of me electric 
field away from the boUi of the powder. The upper edge 40 of the portioR 22ia;of tepefino> 

3a .^i^lt^i^^ enhance the eiectric held intensity. A hign vonage established ai the 
(Wer edge either aa a resim of electrical charge accumulating on the edgerdn the case where the 
tiiteler pompn 22 is of highly Insulating material) or by coupling the hagti^yoltaoa output ^ the 
circuitry 16 eiecthcally to the edge, eg by means of a suitable conductive path via the rod 32 and 
the disc 34 and a conductive track extending along the tubular poniort 22£ . 

35 tn order to retain the powder within the device vvhen not in use. the uppv unit 20 or the 

tutxilar portiori 22 may be provided with a removable cover (not shown) provid i rTg a seal for the 
powder-receiving cavity 38. 
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Referring to Figures 3 and 4. the device compnses a housing 50 accommodating a do 
battery supply 52 powenng a high vottage generator 54 under the control of user operatole swrtch 
56. A connection to earth may be made via the user, ic by contact of the users finger vnth button 
57 for actuating the switch 56. The housing 50 includes a powder-receiving cavity 58 with a 
5 shaped disc 60 mounted beneath the lower end of the cavrty. the disc being formed wrth an 
annular channel 62 into which the powder can flow under gravity and being designed such that the 
angle of repose of the powder does not result in powder overflow. The high vottage output of the 
generator 54 is coupled to the interior of the cavity 56 and hence the powder contained therein by 
a rod 64 which may also serve to connect the disc 60 to the housing 50, Means (not shown) may 
1 0 be provided for moving or adjusting the position of the disc 60 relative to the housing for example 
to vary the size of the opening between the disc 60 anc the lower end of the cavity 58 and/or to 
locate the disc 60 in a sealing position to prevent powder flow from the cavrty 58 when the device 
is not in use. Such means may be co-ordinated with operation of the high vottage generator so 
that opening of the cavrty (S accompanied by the application of voltage to the powder, or vice 
1 5 vena. In operation, spraying is effected when the high voltage is applied to the powder with the 
disc in an extended position as shown so that the powder can flow into the channel 62. the voltage 
being conducted to the exposed surfaces of the mass of material resulting in the propulsion of 
particles of the material from such exposed surfaces. The upper end 66 of the cavity 58 is formed 
with one or more vents to allow the admission of air as the powder level falls. The illustrated 
20 device is intended primarily for lateral/dovwiward spraying of powder onto suitable surfaces. 

Referring now to Figures 5 and 6. the device Ulustrated is suitable, mter alia, for spraying 
personal hygiene and care products. The housing 80 of the device accommodates a dc battery 
supply 82 powering a high voltage generator 84 under the control of user operable switch 86. The 
housing 80 includes a powder-receiving cavity 68 adjacent one end and voltage is applied to the 
25 interior of the cavity 68 via a conductor 90 connected to the high voltage output of the generator 
84. The cavrty 88 is open at its upper end but is sealed v^cn not in use by siidable stnp 92 of 
flexible material (eg a surtat)le plastics material). 

The strip 92 extends down the side of the housing 80 and is formed with a notch 94 for 
registry with the thumb of the user. By appropnate manipulation with the thumb, the strip 92 can 
30 be moved relative to the open end of the cavity in the directions indicated by arrows A betwewi a 
sealing "position as shown in Figure 6 and a spraying position as shown in Figure 5 in which a hole 
96 is brtjught into registry with the open end of the cavity to expose the powder. If desired, the 
actuating strip may be biassed, eg spring loaded, to the dosed position shown in Figure 6. The 
actuating strip 92 is coupled (shown diagrammatically) with the switch 86 in such a way that 
35 energisation and deactivation of the generator 84 is coordinated with opening and closing of the 
upper end of the cavrty in response to manipulation of the strip 92. Thus, for example, the 
arrangement may be such that the generator 84 is not energised until the hole 96 is fully 
registered with the open end of the cavity. A conductive area 98 may be associated with ttte notch 
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94 $0 mat tm\S\ connection for the electrical drcuit is made w^en the user^a thumO is reg^ered 
with the notch. Where the device of Figures 5 and 6 is intended for use as an appikator for 
personal care and hygtene products, it will often be desiraote to employ a voitage such that, with 
the generator energised and me powder exposed via ho<e 96. the electric flekl intensity does not 
5 become sufficient to Initiate spraytr)g of the powder untH me upper end of the device is brought 
within a prBdetermlned distance from the site to be sprayed, eg about 10 cms or teas depending 
on the nature of the powder to be discharged: for instance, in the case of an eye shadow 
appHcatorthe arrangement may be such mat spraying is suppressed until the <ttscharge outlet of 
the applicator Is wttMn say 1 om of the site to be sprayed. '* 
10 In the embodiments of Figure 1 to 6, the pow^ is accomodated in a receptacle or cavity 

wimin me device. Rgures 7 and 8 Ohjstrate an alternative embodiment in which the powder to be 
sprayed rs stored In capsule form, the capsule being ruptured ta expose tfie powder when spraying 
is required. As hi previoos embodiments, me hoiomg 110 (shown in part only) accomodates a dc 
battery supply 1 12 powering a high vonage generator 114 under the control ofuaer operable 
15 switch 116. Thi housing tic (^cetves a strip 118 con | 
capsules 120 "of pow^Jer. The strip comprises upper and tower layers 122. 12* of material such as f 
foit bdween which discTMequantttta of the powder material are en« f 
122 at least li composed of a material wfnch wiH readHy niptura whHst the tower layer is composed 
of or fndijdes at least In part^)alMal which is conductive or'semi^conducttve' so that the high 
20 voltage can be appliedle mie powderiitnthin each capsule, m the fffustrated^mbodimenl. the lower 
layer 124 incladeeebhdiictiW sectk^ 

^ Means (not shown) is provided for feedlname strip 118 in stepwise 
l2rso as taMntfirach capsule 120 m lom int»r»gistry with the openipi^aft Aligned with the 
opening 128, there 6 a piungief 4tK> which has a centra core^tdS oftcoflducth^e material 
25 connected to mr Wgh'^voltage output of the generator 114 and at itsllp a canducth^ terminal 
portion 1 S4 connected to tfie core so mat the high voltage is conducted td the terminal portion 
134. The plunger 130 is movabie towards and away from the openifig:128j(arr0wa B) and the path 
of travel (arow^d^^ strip tl8 extends between me plunger t^ and:ihe opening 128 so that. 
w|h^ a|^)^ registry wim the opentog^ movement of the plunger 130 makes 

30 ^rj^t^^etvieea portion 134 and the seaion 126 an^fofceath» c^sule upwardly 

<^^me upper la)ter of material to rupture thereby exposmg the powder as shown in Figure 8. 
^appropriate^ co-onttnatlng movement of the strip 120 and plunger 1 30 wim energisation of me 
genera 114 (ai of wt^ may be effected in response to operation of an actuator coupled wim 
the switch 119). Exposure of the powder in the vicinity of the opening 128 is accompanied by 
35 application of high voltage to the powder via the core 13Z terminal portion 134 and capsule 
section 126 wim consequent spraying of a discrete^ amount of powder. .. 

Referring next to Figures 9 and 10. in mis emt)odiment discrete quantities (slugs) of powder 
are separated from a store within the device and high voltage is applied to the slugs. As shown 
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scnematicalty. the store of powder is in the form of a hopper section 140 associated with the 
housiftg 142. As in the embodiments described above, the housing accommodates a do battery 
supply powering a high vottage generator under the control of user operable switch (not shown). A 
ptsion 144 extends through an opening at the base of the hopper section 140 and is slidably 
5 mounted within the housing for movement between a retracted position (Figure 9) and an 
extended position (Figure 10). Means (not snown) is provided for moving the piston to its 
extended position in response to operation of an actuator which is also coupled to the switch 
controlling operation of the generator. Such means may also control retraction of the piston or 
aftemativety this may be effected automatically, eg by means of suitable biassing means, such as 
1 0 spring loading, on release of a user controlled actuator which may also control operation of the 
high voltage generator. 

The upper end of the piston 144 mounts a cup 146 so that, as the piston moves from the 
retracted position to the extended position, it isolates a slug of the powder as shown in Figure 10. 
The high voltage output of the generator is coupled to the powder contained wtttiln the cup 146 via 
1 5 lead 148 and conductive core 150 within the piston 144, Operation is co-ordinated so that the high 
voltage generator is ertergised when the piston has been extended to isolate a slug of the powder, 
which is then sprayed under the influence of the resuHtng electrostatic field. A cover (not shown) 
may be provided to seal the powder within the hopper section 140 when the device is not in use. 
in a modification of the emtKxjtment of Figures 9 and 10 (see Figures 11. 12 and 13). 
20 instead of the piston passing through the powder in order to collect a quantity thereof In the cup 
146. the piston tea may move within a bore 162 formed ^Mth a lateral opening164 communicating 
with a store 166 of powder. When the device is not in use. the piston overlaps tt>e opening 164 
(see Figure 11) arid thereby prevents feed of powder into the bore 162. When the device is 
operated, a user operable drive mechanism (not shown) is effective to initially retract the piston 
25 (see Figure 12) so that powder can erUer the cup 168 at the leading end of the piston and then 
advance the piston to an extended position (Figure 13). When the piston is in the latter position, 
high voltage is applied to the contents of the cup (via a conductor 167 passing through the piston) 
to effea spraymg. operation of the high voltage generator being suitably co-ordinated with the 
drive mechanism. On complefion of spraying the piston is returned to the position shown in Figure 
30 11. 

Figure 14 lltejstrates a device for spraying of medical or pseudo-medical formulations in 
powder fomi into the respiratory tract. The powder to be sprayed is stored in capsule form, the 
capsule being ruptured to expose the powder when spraying is required. The housing 210 is 
designed so that its leading end 21 1 forms a nozile portion statably dimensioned for registry with 
35 the nostril or mouth (depending on whether it is to be used as a nasal or oral applicator). Openings 
234 are provided m the housing to allow air to be drawn into the housing to the opening 228 when 
the user inhales. The housing 210 (shown tn pari only) accomodates a dc battery supply 212 
powering a high voltage gerwrator 214 under the control of user operable switch 216. The housing 
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210 rtc«iv«s a strip 218 composing a sanes of tengittwise spaced capsulsa 220 of pomdar Tha 
stftp oomprisas upper and lower layars of matertai sucn as foil between wtNcti diaerate quantities 
of the powder material are encapsulated. The upper layer at least ts composed of a mateftal wMcti 
wfU rea(% rupture wmtst the tower layer ts composed of or includes at Mast in pact matartel which 
5 is conductive or "semt-conductlve' so that the high voltage can k)e applied to the powder within 
each capsule. In the illustrmed emt)Odiment. the lower layer includes conductive sections each in 
registry with respective capsules 220; 

Means (not shown) is provided for feeding 0>e strip 216 in stepwise fashion past an opening 
228 so as to taring each capsule 220 in turn into regtstry with ffw openInQ 228. Amechaniam (eg 

1 0 as shown In Figures 7 and 6) is provided-foir ruptt^fng each capsuls When i Is aligned with the 
opening 228. By appropriately co-ordinating movement of the^rip 22l>^Mr rKpMrtng (MChanism 
with energisation of the generator 214 (a# of which may be Effected M f«apenae49 operation of an 
achiator coupled with the switch 216). ea^osure of the^WMSer in thevlcM^^Ihe opening 228 is 
accompanied tff application of hll^h vofta^ to the powder wlin oonseqiaBnt spraying ol a dboete 

1 5 amount of powder into the passageway in registry wim the user's nose ormoutfl whie the user 
inhales. In e modlhcatkm. the device may include means for delectin^ttie slcMar created by 
inhafation on the part of the user and such means may be effectivvto initiata the: above deschbea 
operation in response to inhalation by the user. .^^^ : t ^^^^ji^'c c o.. ^ ^ 

In general, the dispehsing outtet wM be located upstream of theferwiia eartiamity of the 

20 nozzle poftlon in the dtredion of atrstreamfRywin(teiced«)^lnha^ 

the spray is generated within the mazle ponlon. at least a propoitlot^oMfte electifcaallf chaiged 
partidias wM have a tendency to deposit on to the noz2le portion asthe Mtflsa»ILbeat low 
potenttaf \vhen contacted with the user^ nostrfi^or Hps. Oepositloaof particles on itaecflozzJe ponion 
can be much reduced by fabcteating the nozzle portion from a good in s iitat inf material so that an 

25 electrical charge can buHd up on the nozzle surface during spraying thereby repelling deposttion of 
charged particles on the surface. \/ , -sr. 

In each of the embodiments described thus far. the voltage ganerttoc ta powered by a low 
votage source and serves to convert the low voltage inta a lo«^curieaMuQt»veltwt output in 
aacft caae« the Mgh voltage generator may instead be a soid slate voMge generati n g device 

30 wii^hriiM not be poMRsred by a separata power source. 

comprise a terge array c4 discrete voltage producing elements, eg pMovottalc elements, which 
am sertaiy connected to produce a high voltage output In 

electromagnetic radiation such as infra-red. The array may be airanged so as lo be exposed to 
ambient tight eg by locating it on an external surface of the device (e.gc aa depicted by reference 
35 numeral 328 in the ernCMdiment of Figure 1) or by locating ttimemal^ 

window fonmed In the housing of the device. In tnis event, each ollhe devicea illustrated may be 
provided with e movable cover which, when in place, shielda the array and w^ien removed or 
(ttsplaced from the shielding position allows exposure so that voltage generation is then possible. 
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Figure 15 shows an alternative arrangement wtiidi is appUcatsle to each of the illustrated 
devices, in this arrangement, irradiation of the array forming the generator 329 is provided Dy a 
radiauon produang device such as a light emrtting^diode (LEO) 340 forming part of a low voltage 
circuit including user operable switch 344 and tow voltage source 341 . eg one or more low voltage 
5 batteries (which may be rechargeable). The low voltage circuit aruj the generator 328 have 
connections to earth through a wall 312 of the device housing 314. The connection to earth may 
be made by contact of that wail with an earthed surface on which the device is placed or by 
contact with the hand of a user. Closing and opening of the switch 344 is effective to energise and 
de-energise the LEO 340 thereby controlling irradiation of the photovonaic elements of the 

10 generator 328. Thus, closure of the switch serves to in^diate the generator and produce a low 
current, high voltage output, typically of the order of 5 to 15 kV. and in use this voltage is applied 
via lead 316 to the mass of particulate material to effect electrostatic spraying thereof. If 
necessary, an optical device such as a lens may be associated with the LEO 340 to ensure that 
the radiation emitted is uniformly distributed over the anny of voltage producing elements. 

1 5 In each of the embodiments described witn reference to the drawings, it will be understood 

that the arrangement be may such that spraying is suppressed until the device is brought into 
appropriate proximity with the target to be sprayed. The extent of proximity appropriate will tend to 
vary for different applications. For insuncc. if the device is intended for use a cosmetic applicator 
the degree of proximity will tend to be closer than a device intended for use in the application of 

20 domestic cleaning agents. Proximity control may for instance be provided by means of a 

cyUndrical shroud (or other potential gradient attenuating means) encircling the zone from which 
the powder is to be sprayed and carrying a voltage such that the local potential gradient is 
attenuated, at least until the device is brought into close proximity with the target to be sprayed at 
Ytiucrt lime the close proximity of the low potential target (eg at earth potential) will serve to 

25 intensify the electric field local to the exposed surface of the povrter mass and permit the 
commencement of spraying. The voltage established on the shroud may be produced by stray 
corona discharge generated by the high potential present or it may be positively applied by 
connecting the shroud to the high voltage generator in any convenient manner. Proximity control 
may attemsttvely or additionally be effected by appropriate selection of the voltage applied to the 

30 powder ie insufficient to develop a spray until the device is brought close to a low potential target. 
One appHcation where proxtmtty control can be advantageous is in the spraying of 
insecticides. In such an appycaiion. the device may be arranged so that spraying is suppressed ^ 
normally but is initiated. in the event of an insect such as a housefly passing dose to the location 
at which the spray issues, the presence of the insect being effective to intensify the electric field 

35 and cause discharge of powder which will be attracted to the insect. The device may be provided 
with means for attracting insects, eg the powder may be one which, in addiUon. to acting as an 
insecticide produces a scent or smell effective to attract insects or the device may be anranged to 
. emit radiation to attract insects, eg in the dari(. 
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In experimental work, we have been found met • variety of materials such as silica gel 
aystals, shjminium dtlcronydnte particles, brown sugar and whrte sugar, can be made to spray 
satisfactonty. More specifically, satisfactory spraying has been achieved using:. 
Mercic SUIca Get 60 In the foilowing size ranges 
5 0.01 5 to 0.04 mm (Product No. 1 51 1 1 ) 

0.04 to 0.063 mm (Product No. 9365) 
0.063 to 0.2 mm (Product No, 7734) 
0^ to 0.5 mm (Product No, 7733) 

and 

10 Macrosphertcal 95 aluminium chlorohydrate supplied by 

Reheis Inc. 235 Snyder Avenue. Bertceley Heights Hew JefseyjB7922. USA 
In an txperimam designed to explore proximity control j cyMrtcal cup cpmposed of 
Delrtn (height 58 mm. inside diameter 38 mm and outside diaipeler 44 mm) was fitted rntamaUy 
with an electrode at the base thereof and was mounted with the toogNudiciftl ixis of the cup 
1 5 vertical and its open mouh presented upwardly. Th^ electrode vmw amne$3ed. by means of an 
HT cable, to the output of a high voltage generator (Applied Kilovots KS„30«JP). The cup was 
then fitted with various samples of silica gel particles (as spedfled atwve) and a high voltage was 
applied to the electrode. Successful spraying of the powders wai obtained by adjusting the 
voiuge. The voltage was then actuated until a condition was obtaM where ttte voltage waa 

20 bekiwthe threshold at wtiich particles were observed, with the aid of bacUightInq, to be propelled 
from the cup. Under these condllions. it we^ found that if an pfi^ is brougm into 
the open mouth of the cup. the presence of the obfect if suffidendy cM^e was effective to induce 
spraying <te as a result of the electric field being intensifM by the introduction of a proximate 
object at low potential). . 

25 Experimental worK also indicates that powders that produce poor quaity spraying when 

used atone can be made to spray more effectively when mixed with a powder having better 
spraying qualities. Thus, for example, a pure aluminium chlorohydnte grade (Mtm^, available 
from Reheis Inc) haying, a resistivity of about 1 .3 x 10* measured by me tectuiique described 
below vath referenoe fp Figure 1 6. was found to spray poorly even when brought dose to earth 

30 a^ teiided to be dbpenaed as large aggregates. However, when mi»t with silica gel powder 
(SU range 15 to 40 ntoons), eg. in a w/w ratio of 75% aluminium cMorohydrate: 25% silica gel. 
the mbeture wes found to produce a fine even spray. The reaistivity of the mixturB was measured 
as 2.4 X 10' ohm.cm using the method described below. 

As mentioned previously, resistivittes as referred to ^ the context of the presem invention 

35 relate to the resistivity of the packed particulate material, ie bulli powder resistivity, as opposed to 
the volunw resistivity of the material per se. The bulk powder resistivity may be measured in the 
fbttowing manner, using a powder-receiving cell as shown in Figure 14. The cell 200 is generally 
cylindncal and is dosed at each end by an electrode 202. 204 by means of which the celt, filled 
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wTtn powder, can be connected across an AC bridge such as a Wayne-Kerr Automatic Precision 
Bridge 8905. obtainable from Famell Instruments. Durban Road. Qognor Regis. West Sussex. 
England. With one of the electrodes removed, the celt is loosely filled with the powder and then 
repeatedly tapped on a surface to aid consolidation of the powder under gravity. When settling of 
5 the powder is observed to have ceased, the mass of powoer in the cett is topped up until slightly 
proud of the powder containing cavity, the surplus is removed (eg by using a sheet of paper as a 
doctor blade) and the cell is closed by replacing the electrode. The resistance of the powder 
enclosed between the electrodes is then measured using the AC bridge and the measured value is 
converted to a bulk powder resistivity, p,. using the standard formula: 
10 p. « Rl/A 

where R is the measured resistance (ohms). I is the axial length (cm) of the plug of powder in the 
cell and A is the cross-sectional area of the powder plug (cm*). 
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I . A mmhod of spraying particulate materiaia comprising applying a high votugo to a maaa of 
the material in such a way as to eiecthcatty charge particles of the material and thereby effect 
propulsion of the partldes away from said mass. 

5 2. A method as datmed in Ctatm 1 in which the spraying is effected in the absence of any 
Hquid vehicle for suspension of the particulate matenal. 

3. A method as claimed in Claim 1 or 2 in which the hi^ voltage is appMed to a static mass of 
said particulate materM. 

4. A method as claimed In any one oT the precadiog claims in which ttie mass of paiticulate 

1 0 material is contained within a receptacle having a discharge outlet at which a surface of the mass 
ts exposed at least during spraying. 

5. A method as claimed in any one of Claims 1 to 4 m which spraying is effected sut>suntialty 
without any accompanying corona discharge. 

6. A method as claimed in any one of Claims 1 to 5 in which the paniculate material when tn 

1 5 tt>e form of a packed mass has a Dulk resistivity less than 10** ohm cm. | 

7. A method as claimed in any one of Clainm 1 to 6 in which the particulate material is ; 
sprayed without the assistance of a gas flow. | 
6. A method as claimed in any one of the preceding claims in which the applied voltage is 
derived from a voltage generator comprising a large array of discrete voltage producing elements 

20 interconnected to produce a high voltage. 

9. A method as claimed in any one of the preceding claims in which the particulate material 
comprises a modtwe of two or more paniculate materials having dtfTehng reststivities. 

10. ' A method as claimed in any one of the precedirig claims comprising effecting suppression 
of propulsion of particles from the oulk matehai until the mass of matenal is t)rought into the 

25 proximity of an ohject or target towards which the particulate matehai is to be sprayed. 

II. A method as claimed in any one of the preceding claims in which the high voltage applied 
to sard mass of particulate material is bipolar whereby the particles issue from the mass as 
successive sprays of negatively charged and positively charged partldes. 

VL: y- A devlcefarsipraying paniculate m^ehal. comprising a receptacle for the material to be 
30^^^^Kpyed: a vottaglFtfiherator for applyirtg high voltage to ttw mass of particulate material, and 
.wtara defiriing a dispensing location from which elearically charged particles issue from the 
fi^iasinuae.. 

13/ A device as claimed in Claim 12 in wtiich the applied voltage is such that, in the atisence of 
the particulate material sut>stantially no corona discharge occurs. 
35 14. A device as claimed in Claim 1 2 in which the applied voltage is no greater than 25 kV. 
15. A device as claimed in any one of Claims 12 to 14 in whM the device is in the form of a 
self-contained unit comprising a housing which is suitable for hand-hekl use or is readily portable 
using one hand. 
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16 A dtvica as claimed in any one of Claims 12 to 15 including a user operable actuator for 
controlling opening and dosing oi the dispensing outlet from which the particulate material is 
discharged. 

1 7. A device as claimed in Claim 16 in which the actuator also controls operation of the high 
5 voltage generator, the arrangement being such that operation of the actuator is effective to 

co-ordinate opening of the dispensing outlet with operation of the voltage generator. 

18. A device as claimed in Claim 16 or 17 in which the actuator comprises a movable element 
controlling opening and closing of an opening through which the material is discharged, said 
element being so arranged as to be movable by the user while holding the device in the hand. 

10 19. A device as claimed in any of Claims 12 to 15 including means for separating a portion of 
the paniculate material from the main bulk of material stored in the device and means for applying 
the high voltage to the portion so separated. 

20. A device as claimed in any of Claims 1 2 to 1 5 Including means for storing the particulate 
material as separate discrete quantities, means for locating each such discrete quantity at the 

1 5 dispensing location and means for applying the high voltkge to each such discrete quantity when 
registered with the dispensing location. 

21 . A device as claimed in Claim 20 in which said discrete quantities of material are 
encapsulated and means is provided for opening or rupturing the encapsulating material at said 
dispensing location to expose the particulate mass therein with accompanying application of high 

20 voltage to the encapsulated mass to effect spraying. 

22. A device as claimed in Claim 21 in which the particulate material is encapsulated in a 
series of cells coupled together and means is provided for indexing the cells successively into said 
dispensing location at which each cell is opened or njptured and at wfiich the high voltage is 
applied to the mass of encapsulated material thus made available for spraying. 

25 23. A device as claimed in any one of Claims 12 to 22 including a housing provided with a 
nozzle portion which is suitable for registry with the nasal or oral cavity and defines a passageway 
through which, in use. air can be drawn by inhalation on the part of the user, the nozzle portion 
being assoctaled with said dispensing location so that the material is dispensed into said 
passageway whereby, with the assistance of usernnduced air flow through the passageway, the 

30 particle* pass through the nozzle into the nasai or oral cavity. 

24. A device as claimed in any one of Claims 12 to 22 inchxling a housing provided wrth a 
nozzle portion which is suitable for registry wrth the nasal or oral cavity and defines a passageway 
into which, in use. the material is dispensed whereby the particles pass through the nozzle into the 
nasal or oral cavity. 

35 25. A device as claimed in any one of Claims 12 to 22 indudiog a housing provided with a 
nozzle portion which is suitable for regtstiv with the nasal or oral cavity and defines a passageway 
through Which, in use. air can be drawn by inhalation on the part of the user, the nozzle portion 
being associated with said dispensing location so that the material is dispensed into said 
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passageway wtmmty. with me assistance of user*tnduced air flow tmouoA the passageway, the 
paitldes pass through the nozzle into the nasal or orel cavity. 

26. A devtce as daimed in CUim 24 or 25 in which the dispensing outlet is located upstmam of 
the fon^rard extremity of the nozzle portion. 

5 27. A device as claimed in any one of Clainns 12 10 26 including a ho^ 
quantity of the suPsunce tn the vionity of the dispensivnrlocation, 

28. A device as claimed in any one of Claims 9 to 27 in which the voltage ge^ 
bipoler output 

2«. A method of spraying an elecirostaticaHysprayaPiesutatance« 
10 n<>» or mouth of a user comprtsing applying high 

such a way as to effea propulsion of the paitldes Of the sutetan^ 

30. A method as daimed in Claim 29 induding entraining the.^hacged pai«des in an air flow 
Induced t>y tnhalauon on the part of Uie user. 

31. A<»«vtofofprwJ«cinfl8jpfayorstrB«n<rfelecttkallyelwi^ 

15 <»«flntngaioeadonfrom¥*W)sa«spfvwatriami6gi»n«fatt<f j 
producing hi8hvo««Q«b«lwMn Mid location airt the sufTDu^^ 1 
i«f9earrtyofvowg»prodMein9»»«n«ittim«fconn»ctadtoproduc»al»^ i 
32 Ad«v(e«asei«iinM<nClata3l inwMcft^iiwgafMrato^^ 

33. Ad«4e«a»ci8ifned»nCl*m3ior32intt>a4onnofaaaiKtn^ 

0 comprising an outlet from which materiai to b« eteenottadcaOy apiiytd .can be dtodiaroed the 
ouiet being asaociateirwilh said lecMon and Um irrpy efeteme^tbetos i(«eiconnected to 
prodttee a high vottagr suffldant to effect eiectroaiaiic spiyyina otinataiial ftam the device. 

34. A device arcteimed in any one of Claims 31 to 33 in which ths vqttao* Omerttor produces 
a bipolar output • ' •• ^ ■ - .. 

5 35. A caitrtdge for use in electrostatic spraying comprising a eontainef. a mm of particulate 
elearostatlcaHy sprayatte rnataiiai in the conuiner. th»<eniainer h«nng an open^ 
surface of the mm of matariai is exposed in use. and mevis for conducting M^voNage from a 
source exteniai to tfte containef to the mass of rnatarMthefBin wheitby. in use. NQh voitage is 
conducted througtk Hit mass of material to the exposed suiface with consequent projection of 

1 panicles from said surface. 
3Sli^ A pacfc fbr use io eiecmatatlc spraying comprtsing « 

particulate eMrostattcaHysprayat^le materiai is encepsUated^.the cea having a waU which is 
removable, pierceatsle. rupturaPle or otheoMse amnged to allow exposure of a surftee of the 
enclosed mass to the suiroundings and means for conducting high voftage fram a source external 
to the cea to the mass of material therein whereby, in use. high volUge is ovKtucted through the 
mass of meterfal to the exposed surf ece with coiuequem pfojeclioo o# particles from 
37. A pack as daimed in Claim 36 comprising e pluraHty of said cetts. 
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